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BREEDING PIERCE’S DISEASE RESISTANT WINEGRAPES 
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ABSTRACT 

TO1"KB1")C"02+F1+!2BB,B51*"B1/1;5,)8"V@.:W"B11")K+";)0428,)8"+14)+5Y"28*")K+"2;;1/1+25,)8")C"5O1"B11*"5)"B11*"L+11*,8-"

;>;/1"5)"5O+11">12+B"O291"2//)R1*"91+>"+24,*"4+)-+1BB"5)R2+*B")K+"-)2/")C"=,1+;1ZB"*,B12B1"V=3Y"+1B,B5285"R,81-+241B6""

=)4K/25,)8B"C+)0"5O1"HIIG";+)BB1B"R1+1"B;+1181*"R,5O"@.:"C)+"L)5O"=3"28*"4)R*1+>"0,/*1R"VRun1Y"RO1+1"244+)4+,251"28*"

)8/>"5O)B1"R,5O"5O1"02+F1+B"R1+1"4/2851*",8"5O1"C,1/*6""TO1"HIId";+)BB1B"R1+1"02*1"5)^"#Y"AB1"5O1"PdR1"2//1/1"C+)0"d$I$!Id"

5)"L+)2*18"5O1"vinifera"R,81-+241"/,81B"25"5O1"$%6G'q"vinifera"/191/W"HY"D)0L,81"PdR1"R,5O"5O1"4)R*1+>"0,/*1R"+1B,B528;1"

-181"Run1"25"5O1"$I6aq"vinifera"/191/W"%Y"D)0L,81"PdR1"R,5O"5O1"fX#%"4)R*1+>"0,/*1R"+1B,B528;1"-181"REN1"25"5O1"dG6'q"

vinifera"/191/W"&Y"AB1"d$I$!#G"L2B1*"+1B,B528;1"R,5O"*,91+B1"vinifera"R,81-+241B"5)"4+)*K;1"+1B,B5285"4+)-18>"25"5O1"dG6'q"

vinifera"/191/W"'Y"AB1"5O1"`#"4+)-18>")C"5O1"O)0)S>-)KB"=3"+1B,B5285"L&I!#&"V. arizonica"5)"4+)*K;1"2"L+11*,8-"28*"

0244,8-"4)4K/25,)8"5O25",B"G'q"viniferaW"aY"KB1"1/,51"R,81-+241B"5)"L+)2*18"28*"1P428*"5O1"V. shuttleworthii"L+11*,8-"/,81B"

4+)*K;,8-"4+)-18>"5O25"2+1"G'q"28*"dG6'q"vinifera; 28*"GY"=+)*K;1"+))5B5);FB"R,5O"PdR1"28*"L+)2*!L2B1*"81025)*1"

+1B,B528;16""h8);K/25,)8B"R1+1"02*1"5)"B1/1;5,)8B"R,5O"PdR1"28*"1,5O1+"dG6'q"28*"G'q"vinifera"25")K+"E1+,8-1+<"b242"D)K85>"

5+,2/6""`,82//><"B02//!B;2/1"R,81"/)5B"R1+1"02*1"C+)0"C,91"dG6'q"vinifera"PdR1"B1/1;5,)8B"C+)0"R,81"-+241"L2;F-+)K8*B6""

`+K,5"192/K25,)8"28*"0KB5"282/>B,B"R1+1"41+C)+01*")8"8K01+)KB")5O1+"4+)0,B,8-"4+)-18>"25"5O,B"/191/6"

"

INTRODUCTION 

TO1"U2/F1+"/2L",B"K8,\K1/>"4),B1*"5)"K8*1+52F1"5O,B",04)+5285"L+11*,8-"1CC)+5<"O29,8-"*191/)41*"+24,*"B;+118,8-"51;O8,\K1B"

C)+"Xylella fastidiosa"VXfY"+1B,B528;1"VEKSF28"15"2/6"HII%<"EKSF28"15"2/6"HII'<"e+,9281F"15"2/6"HII'2"HII'L<"e+,9281F"28*"

U2/F1+"HII'Y<"28*",8"4)BB1BB,)8")C"K8,\K1"28*"O,-O/>"+1B,B5285"V. rupestris"P"V. arizonica"B1/1;5,)8B<"2B"R1//"2B"28"1P518B,91"

;)//1;5,)8")C"B)K5O12B51+8"-+241"O>L+,*B<"5)"2//)R"5O1",85+)*K;5,)8")C"1P5+101/>"O,-O"/191/B")C"Xf"+1B,B528;1",85)";)001+;,2/"

-+241B6""TO1>"O291"4+)*K;1*"4/285B"5O25"2+1"$%6G'q"V. vinifera<"C+)0"R,81-+241";K/5,92+B<"R,5O"+1B,B528;1"C+)0")K+"L&%!#G"V. 

arizonicamcandicans"+1B,B528;1"B)K+;16""TO1+1"2+1"5R)"B)K+;1B")C"PdR1<"d$I$!Id"28*"d$I$!#G<"L)5O"B,L/,8-B")C"L&%!#G6""TO1B1"

B1/1;5,)8B"O291"L118",85+)-+1BB1*",85)"2"R,*1"+28-1")C"R,81-+241"L2;F-+)K8*B")91+"0K/5,4/1"-181+25,)8B<"28*"+1B,B528;1"C+)0"

B)K5O12B51+8"A8,51*":5251B"V:7A:Y"B41;,1B",B"L1,8-"2*928;1*",8")5O1+"/,81B6""N)R191+<"5O1"+1B,B528;1",8"5O1B1"/251+"/,81B",B"

;)04/1P"28*"02+F1+B"O291"8)5"L118"*191/)41*"5)"1P41*,51"L+11*,8-6"

"

OBJECTIVES 

#6 E+11*"=,1+;1ZB"*,B12B1"V=3Y"+1B,B5285"R,81-+241B"5O+)K-O"L2;F;+)BB"51;O8,\K1B"KB,8-"O,-O"\K2/,5>"V. vinifera"R,81-+241"

;K/5,92+B"28*"Xf"+1B,B5285"B1/1;5,)8B"28*"B)K+;1B";O2+2;51+,S1*"C+)0")K+"4+19,)KB"1CC)+5B6"

H6 D)85,8K1"5O1";O2+2;51+,S25,)8")C"Xf"+1B,B528;1"28*"R,81-+241"\K2/,5>"5+2,5B"V;)/)+<"5288,8<"+,418,8-"*251B<"C/29)+<"

4+)*K;5,9,5><"15;6Y",8"8)91/"-1+04/2B0"B)K+;1B<",8")K+"L+11*,8-"4)4K/25,)8B<"28*",8")K+"-1815,;"0244,8-"4)4K/25,)8B6"

"

RESULTS AND DISCUSSION 

Objective 1"_"TO1"L+11*,8-";>;/1"C)+"5O1"*191/)40185")C"=3"+1B,B5285"-+241B"O2B"L118"+1*K;1*"5)"5O+11">12+B"VB11*"5)"B11*Y"

KB,8-"02+F1+!2BB,B51*"B1/1;5,)8"V@.:Y"R,5O"5O1"L&%!#G"+1B,B528;1"B)K+;1B"28*"5O1,+"4+)-18>6""]K+"-)2/"25"5O,B"4),85",B"5)"

,85+)-+1BB")K+"=3"28*"PdR1"+1B,B528;1"B)K+;1B",85)"2"/2+-1"8K0L1+")C"V. vinifera"R,81-+241B"L2;F-+)K8*B6""A85,/"R1"-15"5)"

5O1"L2;F;+)BB"&"VED&Y"V$a6dq"V. viniferaY<"5O1+1",B"8)5"0K;O"4),85"5)"-+)R,8-"91+>"/2+-1"8K0L1+B")C"4+)-18>"C+)0"28>"-,918"

;+)BB6""U,5O"5O1"%!>12+"B11*!5)!B11*";>;/1<"R1"R,//"4/285"ED&"4+)-18>",8"HI#I6""Table 1"4+1B185B"5O1";+)BB1B"02*1",8":4+,8-"

HIId"R,5O"5O1"8K0L1+B")C"B11*B"4+)*K;1*6""TO1"-)2/B")C"5O,B">12+B";+)BB1B"R1+1^"#Y"AB1"5O1"PdR1"2//1/1"C+)0"d$I$!Id"5)"

L+)2*18"5O1"vinifera"R,81-+241"/,81B"25"5O1"$%6G'q"vinifera"/191/W"HY"D)0L,81"PdR1"R,5O"5O1"4)R*1+>"0,/*1R"+1B,B528;1"

-181"Run1"25"5O1"$I6aq"vinifera"/191/W"%Y"D)0L,81"PdR1"R,5O"5O1"fX#%"4)R*1+>"0,/*1R"+1B,B528;1"-181"REN1"25"5O1"dG6'q"

vinifera"/191/W"&Y"AB1"d$I$!#G"L2B1*"+1B,B528;1"R,5O"*,91+B1"vinifera"R,81-+241B"5)"4+)*K;1"+1B,B5285"4+)-18>"25"5O1"dG6'q"

vinifera"/191/W"'Y"AB1"5O1"`#"4+)-18>")C"5O1"O)0)S>-)KB"=3"+1B,B5285"L&I!#&"V. arizonica"5)"4+)*K;1"2"L+11*,8-"28*"

0244,8-"4)4K/25,)8"5O25",B"G'q"viniferaW"aY"AB1"1/,51"R,81-+241B"5)"L+)2*18"28*"1P428*"5O1"V. shuttleworthii"L+11*,8-"/,81B"

4+)*K;,8-"4+)-18>"5O25"2+1"G'q"28*"dG6'q"viniferaW 28*"GY"=+)*K;1"+))5B5);FB"R,5O"PdR1"28*"L+)2*!L2B1*"81025)*1"

+1B,B528;16"

"

T)"*251<"5O+11"-+)K4B")C"4/285B"O291"L118"-+118O)KB1"B;+1181*"C)+"Xf"+1B,B528;1",8"HIId"VTable 2Y6""X+)K4"."51B5B"R1+1"*)81"

5)"91+,C>"5O1"1P4+1BB,)8")C"PdR1"C+)0"L&%!#G",8"5O1"I&#$I"VV. vinifera"`H!G"P"d$I$!IdY"4)4K/25,)86""TO,B"-+)K4"2/B)"51B51*"

2*928;1*"dG6'q"V. vinifera"PdR1";2++>,8-"42+185B<"RO,;O"R1+1"KB1*",8"5O1"HIIG";+)BB1B"5)";+1251"$&q"V. vinifera"4+)-18>"

R,5O"PdR16""TO,B"-+)K4"2/B)",8;/K*1*"5O1"42+185B")C"81R"0244,8-"4)4K/25,)8B^"")81"L2B1*")8"B,8-/1"-181"+1B,B528;1"C+)0"V. 



!"H&$"!"

arizonica"L&I!#&"V(d$YW"28*"5O1")5O1+"L2B1*")8"0K/5,-18,;"+1B,B528;1"C+)0"V. arizonica/girdiana"L&H!Ha"VI'%&GY6""TO1"X+)K4"

E"51B5B"1P20,81*"4+)-18>")C"@,*B)K5O"28*"E3'!##G";+)BB1*"5)"2*928;1*"vinifera"R,81"5>41B6"E)5O")C"5O1B1"42+185B";)85,8K1"

5)"4+)*K;1"+1B,B5285"4+)-18><"LK5"91+>"C1R"28*",8"+25,)B"5O25"BK--1B5"2";)04/1P",8O1+,528;1W"5O1"KB1")C"E3'!##G"4+)*K;1*"

B1918"+1B,B5285"4/285B",8"4)4K/25,)8")C"#d"28*"8)81",8"28"2**,5,)82/"4)4K/25,)8")C"1,-O56""TO1"KB1")C"@,*B)K5O"28*"2"V. 

smalliana"P"vinifera"42+185"L)5O"+1BK/51*",8")81"+1B,B5285"4/285")C"B,P"4+)-18>6"".//"#%"4+)-18>"C+)0"2";+)BB"KB,8-"N2,81B"D,5>"

O2*"/)R1+"7fh:."92/K1B"5O28"5O1"F8)R8"+1B,B5285"E/28;"*K"E),B",8"5O1"-+118O)KB1"B;+1186""TR)")C"5O1B1"4+)-18>"R1+1"KB1*"

2B"42+185B",8"5O1"HIId";+)BB1B"VTable 1eY"28*"-+118O)KB1"51B5B"C)K8*"5O10"5)"L1"2B"+1B,B5285"2B"42+185B";2++>,8-"PdR1<"

2/5O)K-O"N2,81B"D,5>"*)1B"8)5";)852,8"PdR16""7,-O5"4+)0,B,8-"+))5B5);FB"L2B1*")8"PdR1"R1+1"2/B)"51B51*",8"5O,B"-+)K4"28*"

2//"R1+1"+1B,B52856""X+)K4"D"51B5B"C);KB1*")8"+1;)0L,8285B"C+)0")K+"HIIa"L+11*,8-"4)4K/25,)8B"5)"2,*"C,81!B;2/1"PdR1"

0244,8-"1CC)+5B"28*")8"5O1"`#"4+)-18>")C"L&I!#&";+)BB1*"5)"V. vinifera"*,B;KBB1*"L1/)R6"

 

Objective 2"_"./5O)K-O"+1B,B528;1"C+)0")5O1+"L2;F-+)K8*B",B";)04/1P"28*"\K285,525,91<"RO,;O"+1BK/5B",8"C1R"+1B,B5285"4+)-18>"

C+)0";+)BB1B"5)"vinifera";K/5,92+B<"R1";)85,8K1"5)"2*928;1"2"8K0L1+")C"/,81B6""h8")+*1+"5)"L1551+"K8*1+B528*"5O1"/,0,5B")C")5O1+"

=3"+1B,B528;1"B)K+;1B<"5O1"C)//)R,8-"+1B,B528;1"B)K+;1B"2+1"L1,8-"B5K*,1*^"
"

V. arizonica L&H!Ha – Xf"+1B,B528;1",8"5O1"IIH%"V3d$I$!#'"VV. rupestris"P"L&H!HaY"P"V. vinifera"E$I!##aY"4)4K/25,)8",B"

B5+)8-<"LK5",B"\K285,525,91/>",8O1+,51*6"[K285,525,91"5+2,5"/);KB"V[TfY"282/>B,B"O2B",*185,C,1*"2"02Q)+"[Tf"5O25"2;;)K85B"C)+"

2L)K5"HIq")C"5O1"92+,2L,/,5>"V4+1/,0,82+>"+1BK/5BY6""=+19,)KB"1CC)+5B"R,5O"5O1"IIH%"R1+1"C);KB1*")8"52L/1"-+241"L+11*,8-<"28*"

C)K8*"5O25"5O1"IIH%"4)4K/25,)8"V`#<"#m&"L&H!HaY"O2*"2L)K5"%Iq"+1B,B5285"4+)-18>6"TO,B"4)4K/25,)8"O2B"2"/2+-1"8K0L1+")C"

R12F"-18)5>41B<"C1R"C102/1B"R,5O"9,2L/1"B11*B<"28*"-181+2//>"/2;FB"C1+5,/,5>6"TO1"4+)-18>")C"2";+)BB")C"2"+1B,B5285"IIH%"

-18)5>41";+)BB1*"L2;F"5)"vinifera"VED#Y"R1+1"51B51*"28*")8/>"Gq"R1+1"+1B,B52856""X+118O)KB1"51B5,8-")C"I'%&G"Vvinifera"`H!

%'"P"L&H!HaY"5)"1P20,81"5O1"L&H!Ha"+1B,B528;1"B)K+;1",8"2"/1BB";)04/1P"L2;F-+)K8*"VR,5O)K5"5O1";)8C)K8*,8-"1CC1;5")C"V. 

rupestrisY"R2B";)04/151*"/2B5">12+6""h8"HIIG<";+)BB1B"KB,8-"1/,51"V. vinifera"R,81"5>41"4)//18"R1+1"02*1"5)"2"8K0L1+")C"

C102/1B",8"5O,B"4)4K/25,)8"28*"#&I"-18)5>41B"R1+1"4/2851*"5O,B"B4+,8-"C)+"CK5K+1"192/K25,)86""TO,B"B4+,8-"5O1";+)BB"I'%&G"R2B"

+141251*"5)"1P428*"5O,B"0244,8-"4)4K/25,)8"VTable 1eY6"
"

V. arizonica L&I!#& – ]91+"5O1"/2B5"B1918">12+B<"R1"O291"-+118O)KB1"51B51*"&'"`#"4+)-18>")C"=3"BKB;145,L/1"V. rupestris"

U,;O,52"(1CK-1";+)BB1*"R,5O"=3"+1B,B5285"L&I!#&"V(d$"B1+,1BY6""]8/>")81"-18)5>41"O2B"C2,/1*"5)"51B5"+1B,B5285")91+"5O25"5,01"

41+,)*"V*252"8)5"BO)R8Y6""h8"HIIa<"R1";+)BB1*"V. vinifera"`H!%'"P"L&I!#&"28*"1B52L/,BO1*"#$d"B11*/,8-B"C)+"51B5,8-6""h8"HIIG<"

R1";+)BB1*"5O1"V. vinifera"92+,15>".,+18")85)"5R)")C"5O1"=3"+1B,B5285"(d$"-18)5>41B"28*"4/2851*"2"5)52/")C"#a%"-18)5>41B",8"

:4+,8-"HIId6""U1"O291",8,5,251*"-+118O)KB1"B;+118,8-")C"5O1B1"5R)"4)4K/25,)8B"C)+",8,5,2/"0244,8-")C"2"81R"PdR"/);KB6""`+)0"

)K+"4+19,)KB"(d$"51B5,8-<"R1"1P41;5"5O1"`#"4+)-18>")C"L&I!#&";+)BB1*"5)"V. vinifera"5)"2//"L1"=3"+1B,B52856""T)"*251<"R1"O291"

;)04/151*"-+118O)KB1"51B5,8-")C"B1918"-18)5>41B6"f2;F")C"=3"4O18)5>4,;"B>045)0B")8"2//"B1918"28*"91+>"/)R"0128";CKm0/"

7fh:."92/K1B"C)+"5O1"C,+B5"5O+11"-,91"B)01";+1*,L,/,5>"5)"5O25"1P41;525,)86""U1"2+1"4/288,8-")8"KB,8-"5O1"4+)-18>")C"5O1"Ia%%$"

;+)BB1B"02*1"5O,B">12+"VTable 1eY"C)+"CK+5O1+"0244,8-"1CC)+5B"5)"L1551+";O2+2;51+,S1"5O,B"91+>"B5+)8-<"28*"0)+4O)/)-,;2//>"28*"

-1815,;2//>"*,CC1+185"B)K+;1")C"=3"+1B,B528;16"
"

V. shuttleworthii N2,81B"D,5> – E2B1*")8"5O1"18;)K+2-,8-"-+118O)KB1"B;+118"+1BK/5B"C)+"5O,B"+1B,B528;1"B)K+;1"2B"+14)+51*"

2L)91<",8"HIId"R1"02*1"5O1"ED#"VG'q"viniferaY"28*"EDH"Vddq"viniferaY"KB,8-"2"ED#"C+)0")K+"12+/,1+"52L/1"-+241"R)+F"5O25"

51B51*"42+5,;K/2+/>"R1//"28*"O2*"+12B)82L/1"R,81"-+241";O2+2;51+,B5,;B"VTable 1eY6"
"

X,918"5O25"/)R"/191/B")C"Xf"1P,B5",8"+1B,B5285"4/285B<",5"R,//"L1",04)+5285"5)"2/B)"O291"=3"+1B,B5285"+))5B5);FB"5)"-+2C5"R,5O"

+1B,B5285"B;,)8B"28*"4+19185"5O10"C+)0"*>,8-")8"BKB;145,L/1"+))5B5);FB6""U1";)04/151*"B;+118,8-")C"1,-O5"4+)0,B,8-"4+)-18>"

C+)0";+)BB1B")C"#I#!#&"P"`d$I$!Id6""792/K25,)8"C)+"-+2C5,8-"2L,/,5>"28*"51B5,8-"2-2,8B5"4O>//)P1+2"28*"81025)*1B"28*"C,82//>"

C,1/*"51B5,8-"R,//"C)//)R6""h8"HIId<"R1"02*1"2**,5,)82/"=3"+1B,B5285"+))5B5);F";+)BB1B"+1BK/5,8-",8"#%$G"B11*B"VTable 1fY6"
 

Field and Wine Evaluations – TO1".d#"B1+,1B"VED#<"G'q"viniferaY"d$I$!Id"2//1/1"5>41")C"PdR1",B",8",5B"5O,+*">12+")C"C,1/*"

51B5,8-"25"5O1"E1+,8-1+"i)K859,//1"51B5"B,51W"7fh:."28*"9,BK2/"B>045)0"+1BK/5B"O291"L118";)8B,B5185"R,5O"-+118O)KB1"2BB2>B6""

:1/1;5,)8B"C+)0"5O1"I&'''&"VEDH<"ddq"viniferaY"R1+1"-+2C51*")85)"3)-"(,*-1"V;K++185/>"5O1")8/>";1+5,C,1*"=3"+1B,B5285"

+))5B5);FY"28*"R1+1"4/2851*"25"i)K859,//1",8":4+,8-"HIIG6""TO1B1"-18)5>41B"O291"L118"02+F1+"51B51*"28*"5O1,+"=3"+1B,B528;1"
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V+1*Y6"".//"5O1B1"B1/1;5,)8B"R1+1"192/K251*"C)+"5O1,+"4+)*K;5,9,5><"C/)R1+,8-"28*"+,418,8-"*251B<"28*"L1++>"28*";/KB51+"R1,-O5B6""

g,81<"C+K,5"28*"QK,;1"282/>B1B"2+1"4+1B1851*",8"Tables 3a 28* 3b<"28*",02-1B")C"5O1"/1291B"28*"C+K,5"2+1",8"Figure 16""

bK01+)KB")5O1+"-18)5>41B"C+)0";+)BB1B",89)/9,8-"1/,51"vinifera"R,81";K/5,92+B"R1+1"1P20,81*"C)+"C+K,5"192/K25,)8"28*"0KB5"
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B41;,1B"28*"RO,;O"R)K/*";+1251"4+)L/10B"R,5O"1P4)+5,8-"R,81B"5)"5O1"7A6""DK55,8-B")C"5O1"L1B5")C"5O1B1"R1+1"1B52L/,BO1*",8"

)K+"329,B"9,81>2+*"5O,B"B4+,8-"B)"5O25"R1";28"-15"B02//!B;2/1"R,81"/)5B"02*1"C)+"192/K25,)8",8"HII$6""."81R"@:"B5K*185",B"
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R,5O"B1/1;5,)8B"C+)0"5O1B1"4)R*1+>"0,/*1R"+1B,B5285"4+)-18>"VTable 1bY6""TO,B"B4+,8-"'%G"4/285B")C";+)BB1B"L15R118"
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Table 1.""HIId";+)BB1B"28*"8K0L1+B")C"B11*"4+)*K;1*6"

(1B,B5285"T>41"

Vinifera"=2+185")C"(1B,B5285"

T>41" Vinifera"T>41B"KB1*",8"HIIG";+)BB1B"

r":11*B"

=+)*K;1*"

#26"@)851++1>"V. arizonica/candicans +1B,B528;1"B)K+;1"V`d$I$!IdY"5)"4+)*K;1"4+)-18>"R,5O"$%6G'q"V. vinifera 

42+1852-16"

AI'IH" DO2+*)882>" `H!G"VD2L"P"D2+,-8281Y" HaH"

AI'I'" D2L1+815":2K9,-8)8" T28825" a$&"

#L6"@)851++1>"V. arizonica/candicans"+1B,B528;1"B)K+;1"V`d$I$!IdY"28*"Run1"4)R*1+>"0,/*1R"+1B,B528;1"5)"4+)*K;1"

4+)-18>"R,5O"$I6aq vinifera 42+1852-16"

AI'IH" DO2+*)882>" Ia%'%<"1Gd"2//1/1"42551+8" dH"

AI'I'" D2L1+815":2K9,-8)8" IaG#G<"1Gd"2//1/1"42551+8" #%d"

#;6"@)851++1>"V. arizonica/candicans"+1B,B528;1"B)K+;1"V`d$I$!IdY"28*"2"vinifera"=@"+1B,B528;1"B)K+;1"5)"4+)*K;1"

4+)-18>"R,5O"dG6'q"vinifera 42+1852-16"

.d#!#G" .%d!G" e2+2*SO28*2/" 'a&"

#*6"@)851++1>"V. arizonica/candicans"+1B,B528;1"B)K+;1"V`d$I$!#G"2//1/1Y"5)"4+)*K;1"4+)-18>"R,5O"dG6'q"V. vinifera 

42+1852-16"

Ia%H&" DO18,8"L/28;" .,+18<"D2L1+815":2K9,-8)8<"DO2+*)882><"T28825" &d&"

Ia%GH" @2/2-2"()B2*2" D/2,+1551"L/28;O1<"T28825" $&a"

Ia%d#" `H!G"VD2L"P"D2+,-8281Y" T28825" #'#"

#16"]5O1+"=3"+1B,B528;1"B)K+;1B^"L&I!#&"V. arizonica"VIa%%$Y"4+)-18>"2+1"dG6'q vinifera.""TO1"V. shuttleworthii"=3"

+1B,B528;1"B)K+;1B"II$d!I%"4+)-18>"2+1"dG6'q vinifera"28*"I&%$&"4+)-18>"2+1"G'q"vinifera"

Ia%%$" `H!%'"VD2L"P"D2+,-8281Y" @2/2-2"()B2*2<"T28825" %H'"

II$d!I%" b(" D2L1+815":2K9,-8)8<"DO2+*)882>" %H&"

I&%$&" b(" D2L1+815":2K9,-8)8<"D/2,+1551"L/28;O1<"`H!%'<"

T28825"

#<#%I"

L&H!Ha" b(" `H!%'" dHG"

#C6"())5B5);F";+)BB1B"5)";)0L,81"=3"28*"81025)*1"+1B,B528;16"

I%%II!I&d" Ia%I#<U>)0,8-"(,42+,2<"

(,42+,2"X/),+1<"&&!'%"0-5" "

#<%$G"

"

"

"

Table 2.""=3"+1B,B5285"R,81-+241"4+)-18>"QKB5";)04/151*")+";K++185/>",8"-+118O)KB1"B;+118,8-"C)+"=3"+1B,B528;16"

X+)K4" X18)5>41B" b"
h8);K/25,)8"

3251"
7fh:."3251" (1B,B528;1":)K+;1VBY"

." I&#$I<"$aH#<"HIIG"42+185B" #'I" #Im#dmHIIG" #m%#mHIId" L&%!#G"VL)5O"2//1/1BY"

E"

3d$<"(d$<"$aH#<"I%%IIm'"V=3"

+))5B5);FBY"<"I%#dH<"I%#dG<"I&#d%<"

I&%$&<"HIIG"42+185B"+151B5"

#'G" %mHImHIId" amHamHIId"
L&%!#G<"E3'!##G<"

@,*B)K5O<"N2,81B"D,5>"

D" HIIa"+1;)0L,8285B<"Ia%%$" H$" 'mHImHIId" dmH#"?"$mH'mId" L&%!#G<"L&I!#&"
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X18)5>41" =2+1852-1"
=1+;185"

vinifera"

HIId"

E/))0"

3251"

E1++>"

D)/)+"

E1++>"

:,S1"V-Y"

.9-"

D/KB51+"

U56"V-Y"

(,418,8-"

:12B)8"

=+)*"

#l"9"/)R"

$"l"9"O,-O"

E2+L2+2" N,B5)+,;" #IIq" 'm'mId" E" H6&" H$I" f251" a"

n,8C28*1/" N,B5)+,;" #IIq" 'm'mId" E" H6a" &I'" @,*" G"

AI'I#!#H" .d#!#%d"P":>+2O" dG6'q" 'm##mId" E" #6I" #aI" /251" &"

AI'IH!I#" .d#!#%d"P"DO2+*)882>" dG6'q" 'm'mId" E" H6I" H#I" 0,*!/251" &"

AI'IH!#I" .d#!#%d"P"DO2+*)882>" dG6'q" 'm'mId" E" #6G" HG'" 91+>"12+/>" d"

AI'IH!HI" .d#!#%d"P"DO2+*)882>" dG6'q" 'm#ImId" U" H6I" HI#" f251" d"

AI'IH!Ha" .d#!#%d"P"DO2+*)882>" dG6'q" 'm$mId" E" H6#" %G'" 0,*!/251" a"

f18),+" V. aestivalis"O>L+,*" �'Iq" 'm#amId" E" I6d" HI#" f251" a"
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Table 3b.".82/>5,;2/"192/K25,)8")C"+1C1+18;1"92+,15,1B"28*"2*928;1*"B1/1;5,)8B"R,5O"5O1"PdR1"+1B,B528;1"B)K+;16"".//"282/>B,B"

;)K+51B>")C"7T:"f2L)+25)+,1B<":56"N1/182<"D.6"

X18)5>41"

f!02/,;"

2;,*"

V-mfY"

�E+,P"
4)52BB,K0"

V0-mf"Y"
4N"

T."

V-m#II0fY"

i.b"

V0-mf"

V2B"bY"

;251;O,8"

V0-mfY"

5288,8"

V0-mfY"

T)52/"

285O)!
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